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Blood	pressure	(BP)	measurement	is	one	of	the	most	basic	and	










to	 obtain	 an	 average	 value.	 BP	measurements	 over	 thick	 clothing	
were found to be less accurate than measurements on bare arms.4 
However,	measuring	BP	according	to	the	guidelines	is	difficult	in	the	
office,5	at	home,6	and	in	inpatient	settings.7
Long-	term	 care	 facilities	 are	 another	 setting	 where	 BP	 mea-
surements	are	performed.	However,	the	accuracy	of	measurements	
in	 these	 settings	 is	 unclear.	 In	 Japan,	many	of	 these	 facilities	 also	
provide	visiting	 rehabilitation	 services	 to	daycare	users.8	BP	mea-
surements	are	needed	prior	to	each	visit.	Although	precise	measure-
ments	may	not	be	critical	for	the	management	of	facility	users,	their	














We	 investigated	 701	 geriatric	 health	 service	 facilities	 in	 Japan	




or care.9	 These	 facilities	 offer	 physical	 and	 occupational	 therapy	
to	maintain	or	restore	physical	or	mental	function	and	to	increase	







of	 the	 Japan	 Association	 of	 Geriatric	 Health	 Services	 Facilities,9 
as	of	April	2016,	there	were	701	geriatric	health	service	facilities	
providing	 short-	time	 daycare	 rehabilitation	 services.	 The	 present	
nationwide	 survey	 in	 Japan	 included	 these	 701	 facilities,	 which	
covered	every	prefecture	in	Japan,	because	this	type	of	facility	is	
expected	 to	contribute	 to	a	smooth	 transition	 from	care	covered	
by	medical	 insurance,	and	generally	employs	a	variety	of	medical	
professionals.	 These	 facilities	 are	 nationally	 regulated,	 and	 are	
therefore	assumed	to	be	similar	in	terms	of	the	quality	of	care	they	




















We	 tabulated	 the	 proportion	 of	 facilities	 that	 adhered	 to	
BP	measurement	guidelines,3	 that	 is,	 the	adherence	 ratio.	We	
calculated	 the	 adherence	 ratio	 as	 the	 percentage	 of	 facilities	
F IGURE  1 Selection	of	study	participants
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that	 made	 the	 appropriate	 choices.	 Appropriate	 choices	 for	
each	 question	were	 based	 on	 the	 following	 criteria:	 (i)	 Upper	
arm	devices	were	used,	(ii)	measurement	was	performed	twice	
or	more	per	 sitting	 to	determine	 the	average	BP	at	 least	80%	
of	the	time,	(iii)	patients	rested	for	≥5	minutes	prior	to	the	first	
measurement,	 (iv)	 patients	 removed	 sleeved	 shirts,	 and	 (v)	
patients	 removed	 thick	 clothing.	 Upper	 arm	 devices	 included	
sphygmomanometers,	 semiautomated	 (manual	 compression	
and	automatic	measurement)	upper	arm	oscillometric	devices,	
and	automated	upper	arm	oscillometric	devices.	Facilities	that	
selected	 one	 of	 these	 upper	 arm	 devices	 were	 considered	 to	
be adherent to the guideline. For the number of measurements 
performed	to	obtain	average	BP,	we	adopted	“measuring	twice	
or	more	at	least	80%	of	the	time”	as	the	standard.	Assessment	
of	 clothing	 status	was	 restricted	 to	 facilities	 that	 used	 upper	
arm	 devices,	 under	 the	 assumption	 that	 clothing	 had	 less	 im-
pact	 when	 other	 devices,	 such	 as	 wrist-	type	 devices,	 were	
















The adherence ratio for resting time before measurements was 
46.3%.	The	resting	time	among	facilities	was	as	follows:	five	minutes	






sleeves	was	1.3%.	Only	 four	 facilities	 (1.3%)	 asked	patients	 to	 re-
move	thin	shirts	prior	to	measurement,	while	266	(88.1%)	measured	
BP	over	thin	shirt	sleeves.	The	adherence	ratio	for	the	approach	to	







It	 showed	 that	 the	guidelines	were	not	necessarily	 followed,	even	
TABLE  1 Blood	pressure	measurement	method	used	at	443	
geriatric	daycare	rehabilitation	and	healthcare	facilities	in	Japan
Blood pressure measurement device used (multiple 
answers allowed) N (%)
Sphygmomanometer 75	(16.9)
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though	the	facilities	met	certain	national	standards.	Considering	the	
time	and	personnel	constraints	at	 long-	term	care	facilities,	we	rec-
ommend both modification of the guidelines in these settings and 
improvement	 of	 BP	measurement	methods	 for	 accurate	measure-
ment within the range of feasibility. More convenient methods that 









have	been	reported	to	be	inaccurate,11,12 are not recommended by 
the guidelines.3	 Guggiari	 and	 colleagues	 reported	 that	 relative	 to	
upper	 arm	devices,	 validated	wrist	devices	 significantly	underesti-
mate	BP	in	the	elderly.13
Many	facilities	measured	BP	over	clothing,	but	removal	of	thick	
clothing	 for	 measurements	 should	 be	 considered.	 In	 a	 previous	
study	 involving	 elderly	 people,	we	 showed	 that	 systolic	 BP	mea-
sured	over	a	sweater	sleeve	was	3.8	±	10.0	mm	Hg	higher	than	that	
measured on a bare arm.4	The	difference	was	significant,	and	vari-
ations	in	BP	measured	over	clothing	seemed	to	increase	with	age.	
Moreover,	BP	measurements	over	thick	sleeves	had	more	variation	
in	 BP	measurements	 compared	 to	 bare	 arm	 or	 over	 thin	 sleeves	
in frail elderly.14	 Our	 finding	 that	 42%	 of	 the	 facilities	 that	 used	
upper	arm	devices	 removed	 thick	 sweaters	 implies	 that	 removing	
such	clothing	 is	 sometimes	 feasible.	Considering	 the	 feasibility	of	
removal	 of	 thick	 clothing	 and	 the	 effect	 of	 thick	 clothing	 on	 BP	












each visit and the average recorded.3	We	asked	how	often	multiple	
measurements	were	performed,	as	it	might	be	difficult	for	daycare	
rehabilitation	 services	 to	 measure	 participants’	 BP	 multiple	 times	
for	each	assessment,	 given	 the	participants’	 various	and	 frail	 con-
ditions and time constraints on staff. Although they may not have 
performed	multiple	 measurements	 on	 each	 occasion,	 some	 facili-










utes after resting begins.15 Given its feasibility and in accordance 



















The	 definition	 of	 thin	 shirt	 sleeve	 and	 thick	 sweater	 sleeve	was	
left	 to	 the	 judgment	 of	 the	 respondents.	 As	 there	 were	 no	 BP	





assess	 the	difference	 in	 adherence	by	profession	and	predictors	
of	 noncompliance	with	 BP	measurement	 guidelines.	 In	 addition,	
the	study	was	limited	to	geriatric	health	service	facilities	that	pro-
vided	daycare	rehabilitation,	which	are	regulated	by	national	stan-




In	 long-	term	 care	 facilities	 in	 Japan,	 BP	 measurement	 guidelines	
















est in connection with this article.
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